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SUMMARY

An application of 5 ppm gibberellin in bloom
significantly reduced the set compared to untreated vines.
Further reductions in set were secured with 10 and 15 ppm but

these also tended to increase the numbers of shot berries.

Applications of two gibberellin thinning sprays in a vigorous
vineyard resulted in excessive thinning and increased shot
berry production,

Gibberellin sizing sprays produced their maximum benefit
at 40 ppm. No additional benefit was secured with 80 or 120
ppm whether the vines were girdled or not. Girdling for size
resulted in an average 0,6 gram increase in berry weight. If
vines were not girdled, the use of high rates of gibberellin
would not compensate for its absence,

Ethephon applied at color break increased the percentage
of harvestable fruit regardless of girdling treatment. How¬
ever, the best color development was secured with a combina¬
tion of ethephon and a maturity girdle, Ethephon and the
maturity girdle both resulted in reduced titratable acidity.
The girdle also affected the firmness or crispness of the
Flame Seedless berry. The least firm was the non-girdled
fruit and the maturity girdled the firmest.



In 1981 trials were established in four Flame Seedless vineyards
which had produced at least three crops. Sufficient vines were avail¬

able at all locations for replicated tests. Unfortunately two out of
the three plots were lost at one location due to color girdling of all
check vines. Results presented are from three vineyard locations.

Objectives of tests:

(1) To evaluate the concentration of bloom time gibberellin
on thinning and shot berry production.

(2) To evaluate the effect of girdling and gibberellin concen¬

tration on the berry weight.

(3) To evaluate the effect of girdling for fruit size increase or

maturity (color break) with and without the application of ethephon
at color break on the color development.

Methods

a. Gibberellin Applied During Bloom.

Trial No. 1 was established in the Wheeler Ridge District of Kern

County. Spray was applied on May 7, 1981 with a single over the row in¬
verted "U" boom sprayer at 250 gallons per acre. Bloom was estimated to

be between 50-70 percent at the time of application. Bloom sequence

was: no bloom, April 30, 1981; 30 percent bloom, May 4, 1981; 50-70 per¬

cent bloom. May 7, 1981. Grower applied two gibberellin sizing sprays

of 30-35 ppm each and normal cultural cultural practices were followed.
At harvest 15 top laterals were randomly selected from each treated plot
and evaluated.

Trial No. 2 was established in the Delano District. After the

trial was marked, but prior to the experimental application, the grower

applied a single bloom spray of 6,0 ppm at 20-30 percent bloom. It was

decided to evaluate a second set of sprays so the plot was re-sprayed on

May 12. 1981.
The concentrations and method used was the same as for trial No. 1

at harvest 10 shoulders were selected for data collection.

b, Gibberellin and Girdling for Berry Size Increase

Trial No, 1 was established in Wheeler Ridge District on six year

old vines. Single sizing sprays were applied at 0, 40, 80, and 120 ppm

and 250 GPA, utilizing a single row, inverted "U" boom sprayer. Sprays
were applied when the average berry size was 7.22 mm. The range was:
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15.1 percent, 4-4.5 mm; 72.3 percent, 5.5-8.5 mm; 12.6 percent was

8.5-10 mm in diameter. Sizing sprays were applied on May 25, 1981 and
the vines were girdled by one man using a h inch girdling knife on May
26, 1981. Girdles were checked for completeness the next day. Berry

samples were collected from each plot on July 7, 1981 for data analysis.
All other cultural practices were normal for the variety.

c. Ethephon and Girdling on Color Development
Trial No. 1 was established in the Wheeler Ridge district on six

year old vines. Bloom and sizing sprays were applied by the grower.
Vines were girdled for fruit size increase on May 26, 1981 with a h

inch girdling knife. Ethephon was applied at less than 1 percent color
development at the rate of one pint per acre at 250 GPA with a single
row inverted "U" boom sprayer and girdled for color with a h inch
girdling knife on June 20, 1981. Berry samples were collected on July 6
and July 14, 1981. Estimates of color development were also made on the
same dates. Actual harvest data was collected between July 21 and

August 7, 1981.
Trial No. 2 was established in the Terra Bella District of Tulare

County. The vines were size girdled on May 27, 1981. Ethephon was

applied on June 26, 1981 and the color girdle was applied on the same

date. Color development was approximately 30 percent at the time of
ethephon application and color break girdle. Estimate of percent
harvestable fruit was made on July 9, 1981. Berry samples, 75 berries/
plot, were taken at harvest on July 9, 1981 for determination of berry

O

weight, Brix and titratable acidity.
Trial No. 3 was established at the Kearney Horticultural Field Sta¬

tion (KHFS). The vines were shoot thinned to two shoots per spur posi¬
tion. On May 13, at 70% bloom, the vines were sprayed with 5 ppm gib-
berellin. Sixty ppm gibberellin was applied on May 28 and the girdling
was done on May 29. The vines were thinned to 18 - 25 clusters per vine
and tipped on June 1. Ethephon was applied on June 29 at about 30% col¬
or break in a dilute spray. Range of clusters were 0-90% color develop¬
ment.

Results

a. Gibberellin Applied During Bloom

Even though all berries were larger when gibberellin was applied
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at bloom, the difference was not statistically significant. Table 1.

There was no effect on ®Brix, or titratable acidity due to the amount of

gibberellin applied as bloom spray. The 5 and ppm sprays statisti¬

cally reduced the number of berries per centimeter of shoulder length
from the check while the 7^5, 10, and 15 ppm sprays further reduced the
number of berries per centimeter of shoulder length from the check.

There was little improvement in reducing the number of berries per

centimeter of shoulder length when more than 5 ppm gibberellin was

applied at bloom. Similar results were obtained when the weight of
berries per centimeter of shoulder length was evaluated. Percent shot
berries were statistically increased over the check at IH* 10, and 15

ppm. It appears as though 5 ppm gibberellin adequately thins the

clusters, therefore, there is no advantage in increasing the concentra¬

tion of bloom spray to Iht 10, or 15 ppm.

In test No. 2, Table 2, the vineyard had been sprayed one time by
the grower with a second experimental application. There was no effect
on the berry weight, however, the number of berries per centimeter of
shoulder length were statistically reduced at both the 7^$ and 15 ppm

spray over the single spray check. In this case, these clusters were

actually overthinned. There was no statistical difference in the length
of the shoulder, but there was again a statistical reduction in the

average number of berries per shoulder when comparing a single 7^$ ppm

spray in the early part of bloom to two 7^$ ppm spray or a 7^ ppm and a

15 ppm spray. Also, of importance was the fact that shot berries in¬
creased from 6 percent in the single application to 16 and 12 percent in

the double 7^ ppm treatment and the 7^$ and 15 ppm sprays. This would
indicate that two bloom sprays are not advisable on Flame Seedless since

overthinning could result. This is also compounded by an increase in
the percentage of shot berries.

b. Gibberellin and Girdling for Berry Size Increase

Single applications of gibberellin at 40, 80, and 120 ppm Tables 3,

4, and 5 were compared on girdled and ungirdled vines. The berry weight
did not increase above 40 ppm so there was no advantage in utilizing 80
or 120 ppm of gibberellin. In all cases girdling further increased the

berry size, however, higher rates of gibberellin did not replace the
size increase obtained through the girdle. Girdling generally averaged
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about 0.6 of a gram increase in berry weight over similarly treated
non-girdled berries. Both girdling and increasing gibberellin concen¬

trations tended to decrease the maturity of the Flame Seedless. In this

particular test, both girdling and gibberellin tended to reduce the acid
content and titratable acidity,

c. Ethephon and Girdling on Color Development of Flame Seedless

Ethephon had no effect on increasing the size of Flame Seedless
(Table 6). The no girdle treatment and maturity girdle did not affect
berry size, however, the size girdle resulted in a significant increase
in berry size. The no girdle treatment and a size girdle had no effect
on the ®Brix, however, the maturity girdle resulted in a significant
increase in ®Brix (Table 7).

The no girdle treatment and size girdle had no effect on the titra-
ratable acidity, however, the maturity girdle and ethephon both signi¬

ficantly reduced the level of titratable acidity (Table 8). The no

girdle treatment and size girdle had no effect upon the ®Brix to acid
ratio of the fruit. Table 9, whether ethephon was used or not. However,

ethephon and maturity girdle resulted in significant increase of ®Brix/
acid ratio on the first harvest date. As the grapes matured, the acid
level of both treated and untreated fruit tends to equalize.

Estimates were made on two dates, July 6 and July 14, on the per¬

centage of harvestable fruit. Table 10. The fruit was picked to de¬
termine the percent harvested on July 21.

There was no statistical increase on the percentage of harvestable
fruit between the no girdle treatment and size girdle on any of the
harvest dates. However, the maturity girdle significantly increased the

percentages of harvestable fruit on all dates. Ethephon produced no

difference between the percentages of harvestable fruit from the no

girdle and the size girdle treatment. Approximately 50 percent of the
fruit was harvestable from the maturity girdle + ethephon treatment

regardless of the date of estimation (July 6, 14, 21), whereas only 16

percent could have been harvested on July 6 with a maturity girdle and
no ethephon and less than 1/2 percent without ethephon where no girdle
or size girdle was applied. The ethephon improved the percentage of
harvestabable fruit regardless of girdling treatment. A higher per-
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centage of harvestable fruit was obtained with a combination of maturity
girdling and ethephon.

Table 11 presents the effects of girdling and ethephon treatment on

the berry firmness, Ethephon did not significantly decrease berry
firmness. However, both the girdling treatments improved the berry
firmness. The nongirdled fruit was the least firm, sized girdled fruit
was intermediate, and the maturity girdled fruit was the most firm. The
differences in the crispness and the firmness was readily detected dur¬

ing fruit evaluations.
Tables 12, through 15 present the results of experiment 2 in the

Terra Bella District.

The size girdle significantly increased the berry weight of Flame
Seedless (Table 12). Girdling and ethephon had no effect on ®Brix
(Table 13). Girdling reduced the titratable acidity below that of non-

girdled fruit in Test 2 (Table 14). In contrast only the maturity

girdled reduced the titratable acidity in Test 1 (Table 8). Ethephon

significantly reduced the titratable acidity of Flame Seedless in both
Tests 1 and 2 (Tables 8 and 14). In Test 2 (Table 15) the maturity

girdle had no effect on increasing the percentage harvestable fruit

probably due to the short period between the application of the girdle
and harvest evaluation. Ethephon at one pint per acre significantly
increased the percentage harvestable fruit (Table 15).

Tests at KHFS again demonstrated that ethephon increased the

percentage of harvestable fruit (Table 16).
The fruit-set girdled vines began coloring before the check vines.

They could easily be recognized because of their large berry size. The

response to ethephon was marked. Fruit-set girdled vines, without

ethephon, colored just a bit slower than check vines and developed less
intense color.

At the time ethephon was applied, individual clusters ranged from
0 - 90% color. All developed normal color although the more colored
clusters matured first.

The fruit was allowed to hang on the vines until late fall. It re¬

mained in good condition until late September. The color remained

bright with berries maintaining their firmness. The shatter potential
increased with Increasing maturity.
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Tal>le 1. The effects of gibberellin bloom sprays on fruit
characteristics of Flame Seedless, Trial 1 - Wheeler Ridge

No, ber¬ Wt. of ber¬
Gibber¬ Berry Titrat- ries/cm, of ries/cm, of Percent

ellin wt. able shoulder shoulder shot

ppm gms. °Brix acidity length length gms. berries

0 4.I4a^ 16.7a .61a 3,67a 15.3a 1,4a

5 4.77b 17.1a .60a 2,91b 13,7b l,9ab

7h 4.56b 17,0a .61a 2,78bc 12.6bc 3,1b

10 4,76b 17,0a ,59a 2.63c 12.5bc 3,1b

15 4,74b 17.2a ,59a 2,61c 12,4c 3,2b

^
Mean separation in columns by Duncan's multiple range test 5% level.

Table 2. The effects of gibberellin bloom sprays on fruit
characteristics of Flame Seedless, Trial 2 - Delano District

Fruit Char¬
acteristics

2m

1 spray early
bloom 7h ppm

7^5 ppm early
bloom & 7^ ppm
full bloom

Berry
Wt.

grams

No, of ber¬
ries/cm,
shoulder
length

4,77a 1,98a

4.74a 1.15b

Average
length
shoulder
cm,

12,4a

14,6a

Average
No,
berries/
shoulder

24,3a

16,8b

Percent
shot
berries

6.3a

16.0b

7^ ppm early
bloom & 7^ ppm
full bloom

4.78a 1,20b 13.7a 16.7b 12,Sab

1
Mean separation in columns by Duncan's multiple range test, 5% level.

Table 3. The effects of fruit set girdling and gibberellin concentration
on berry weight (grams) of Flame Seedless

Gibberellin ppm

Girdling Treatment
Not Girdled Girdled

Average Effect
of gibberellin

0
40
80
120

3.17
4,82
4,68
4,71

3,92
5,24
5,19
5,50

3.54
5,03
4,94
5,11

Average effect
of ^girdling 4.35 4.96

LSD ,05 Girdling = ,26, Gibberellin « ,22, Interaction ■= NS



Table 4, The effects of fruit set girdling and gibberellin concentration on
soluble solids, °Brix, of Flame Seedless

Gibber- Girdling Treatment
ellin Average effect
ppm Not Girdled Girdled of gibberellin

0 18.6 18.0 18.3
40 18.0 17.6 17.8
80 17.2 17.3 17.2
120 17.1 17.0 17.0

Average effect
of girdling 17.7 17.4

LSD .05 Girdling = 0.3, Gibberellin = 0.5, Interaction = NS

Table 5. The effects of fruit set girdling and gibberellin
concentration on titratable acidity of Flame Seedless

Gibberellin Not Average effect
ppm Girdled Girdled of gibberellin

0 .66 .69 .68
40 .64 .65 .64
80 .62 .63 .63
120 .61 .62 .61

Average effect
of girdling .63 .65

LSD .05 Girdling = .01, Gibberellin = .03, Interaction = NS

Table 6. The effects of girdling & ethephon treatment of
Flame Seedless on berry weight (grams).*

7/6/81 Harvest
Ethephon No Size Maturity
Treat. Girdle Girdle Girdle

7/14/81 Harvest Ave. effect
No Size Maturity of Ethethon
Girdle Girdle Girdle 7/6 7/14

None
1 pt/A.

4.62
4.73

5.77
5.74

4.77
4.80

4.96
4.99

6.04
6.07

4.87
5.00

5.05
5.09

5.29
5.39

Ave. ef¬
fect of

girdling 4.68 5.76 4.79 4.98 6.06 4.94

LSD .05 Girdle = 0.15
Ethephon = N.S.
Interaction = N.S.

0

Girdle = 0.15

Ethephon = N.S.
Interaction = N.S.

* Ethrel brand of ethephon was used in Tables 6 through 16 inclusive



Table 7. The effects of girdling ^ ethephon treatment
of Flame Seedless on Brix

Harvest

Ethephon No Size Maturity
Treatment Girdle Girdle Girdle

Harvest
No Size Maturity
Girdle Girdle Girdle

Ave. Effect
of Ethephon
7/6/81 7/14/81

None
1 pt/A.

15.6
15.7

15.6
15.7

17.7
17.5

17.3
17.5

16.9
17,0

19.9
19.1

16.3
16.3

18.0
17.9

Ave. ef¬
fect of
girdling 15.6 15.6 17.6 17.4 16.9 19.5

LSD .05 Girdle = 0.5

Ethephon = N.S.
Interaction = N.S.

Girdle = 0.6

Ethephon = N.S.
Interaction = N.S.

Table 8. The effects of girdling 6 ethephon treatment
of Flame Seedless on titratable acidity

7/6/81 Harvest
Ethephon No Size Maturity
Treatment Girdle Girdle Girdle

7/14/81 Harvest
No Size Maturity
Girdle Girdle Girdle

Ave. Effect
of Ethephon
7/6/81 7/14/81

None
1 pt/A.

66
60

.66

.60
.60
.56

.56

.52
.55
.52

.53

.51
64
59

.55

.52

Ave. ef¬
fect of

girdling .63 .63 58 .54 .54 .52

LSD .05 Girdle =0.02

Ethephon = 0.03
Interaction = N.S.

Girdle = 0.03

Ethephon =0.03
Interaction = N.S.

Table 9. The effects of girdling 6 ethephon treatment of
Flame Seedless on Brix/acid ratio

Ethephon
Treatment

None
1 pt/A.

7/6/81 Harvest
No Size Maturity
Girdle Girdle Girdle

23.8
26.3

23.6
26.2

29.9
31.3

7/14/81 Harvest
No Size Maturity
Girdle Girdle Girdle

30.9
33.7

30.8
32.9

37.5
37.8

Ave. Effect
of Ethephon
7/6/81 7/14/81

25.8
27.9

33.1
34.8

Ave. ef¬
fect of

girdling 25.1 24.9 30.6 32.3 31.9 37.7

LSD .05 Girdle =1.6

Ethephon = 1.9
Interaction = N.S.

Girdle =1.7
Ethephon = N.S.
Interaction = N.S.



Table 10. The effects of girdling § ethephon treatment of
Flame Seedless on percentage of harvestable fruit

Ethe- 7/6 Harvest 7/14 Harvest 7/21 Harvest Ave. Effect
phon No Size Maturity No Size Maturity No Size Maturity of Ethephon
Treat. Girdle Girdle Girdle Girdle Girdle Girdle Girdle Girdle Girdle None Size Mat,

None 0.5 0.0 16.5 2.0 0.5 19.5 19.0 15.0 54.4
1 pt/A. 16.2 17.0 46.5 16.5 14.4 54.5 51.3 48.6 57.5

5.7 7.2 29.5
26.6 28.4 52.5

Ave. ef¬
fect of

girdlg. 8.1 8.5 31.5

LSD .05 Girdling =9.3
Ethephon = 7.6
Interaction = N.S.

9.3 7.2 37.0

Girdling = 8.2
Ethephon = 10.1
Interaction = N.S.

35.2 31.8 56.0

Girdling = .12
Ethephon = .17
Interaction = Sig.

Table 11. The effects of girdling § ethephon treatment of
Flame Seedless on berry firmness (grams)

Ethephon
Treatment

None
1 pt/A.

Ave. effect
of girdling

No
Girdle

533
479

506

Size
Girdle

575
524

550

Maturity
Girdle

607
575

591

Ave. Effect
of Ethephon

572
526

LSD .05 Girdle = 40 Ethephon = N.S. Interaction = N.S.

Table 12. The effects of girdling § ethephon treatment
of Flame Seedless on berry weight (grams)

Ethephon
Treatment

None
1 pt/A.

Ave. effect
of girdling

LSD .05

No
Girdle

3.62
3.61

3,61

Girdle = 0.24

Size
Girdle

3.86
3.96

3.96

Maturity
Girdle

3.70
3.62

3.66

Ave. Effect
of Ethephon

3.73
3.73

Ethephon = N.S. Interaction = N.S.



Table 13. The effects of girdling § ethephon treatment
of Flame Seedless on Soluble Solids, Brix

Ethephon
Treatment

None
1 pt/A.

Ave. effect
of girdling

No
Girdle

16.0
15.7

15.8

Size
Girdle

16.4
16.0

16.2

Maturity
Girdle

16.4
16.1

16.3

Ave. Effect
of Ethephon

16.3
15.9

LSD .05 Girdle = N.S. Ethephon = N.S. Interaction = N.S,

Table 14. The effects of girdling § ethephon treatment
of Flame Seedless on titratable acidity

Ethephon
Treatment

None
1 pt/A.

Ave. effect
of girdling

LSD .05

No
Girdle

.62

.58

.60

Girdle = .02

Size
Girdle

.57

.54

.56

Maturity
Girdle

.56

.55

.56

Ave. Effect
of Ethephon

.58

.56

Ethephon = .02 Interaction = N.S.

Table 15. The effects of girdling § ethephon treatment of
Flame Seedless on percentage fruit harvestable

Ethephon
Treatment

None
1 pt/A.

Ave. effect
of girdling

LSD .05

No
Girdle

13
32

22

Girdle = N.S.

Size
Girdle

16
33

Maturity
Girdle

18
18

24 ' 18

Ave. Effect
of Ethephon

16
28

Ethephon = 9 Interaction = N.S.

Table 16. The effects of fruit set girdling § ethephon treat¬
ment on fruit characteristics of Flame Seedless (kHFS)

Treatment
Girdle Ethephon

Berry Wt.
grams

July 17

Brix
Titratable

acidity

% Fruit Harvestable
based on color

July 17 July 24

None None 4.18a 18.1a .54a 12a 55a

Fruit set None 5.25b 16.8b .58a 15a 48a

Fruit set 1 pt/A. at 5.72b
color break

16.9b .54a 55b 88b
1
Mean separation with Duncan's multiple range test. 5% level


